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(57) ABSTRACT

A method for 1dentifying a printer and printing 1s provided.
The method includes transmitting, from each of a plurality

of printers, a wireless beacon. The method includes receiv-
ing, at a printer, an instruction from a mobile device to print
information, wherein the instruction 1s receirved via a wire-
less network, the mobile device determining, based on radio

signal strength of wireless beacons, which of the plurality of
printers 1s closest to the mobile device and selecting and
coupling to the printer via the wireless network to send the

instruction to the printer. The method includes printing, at
the printer selected by the mobile device, the information in
accordance with the istruction.
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PRINTER LOCATION AWARE DETECTION
AND PRINTING

BACKGROUND

Printers and other electronic devices increasingly have
wireless connectivity capability. User devices, including
mobile devices and personal computers, often can connect
wirelessly to a cell phone network or to Wi-F1™ (wireless
fidelity) or generic IEEE 802.11, and through these networks
can connect to printers or further devices. Using such
connectivity, a user device can print a document, or access
a printer to look at ink levels. Yet, there 1s so much more that
wireless connectivity can do, for example to enhance retail
and electronic product installation experiences for shoppers.
Recently, a capability to transmit a wireless beacon (e.g.,
using an advertising packet such as iBeacon™, the open
source Eddystone™, generic IEEE 802.11 or Bluetooth™
with a universally unique identifier for each device) has been
added to some wireless devices. This opens up further
possibilities for connectivity and communication. It 1s 1n this
context that the present embodiments arise.

SUMMARY

In some embodiments, a method for identifying a printer
and printing 1s provided. The method includes transmitting,
from each of a plurality of printers, a wireless beacon. The
method includes receiving, at a printer, an mstruction from
a mobile device to print information, wherein the instruction
1s received via a wireless network, the mobile device deter-
mimng, based on radio signal strength of wireless beacons,
which of the plurality of printers 1s closest to the mobile
device and selecting and coupling to the printer via the
wireless network to send the mstruction to the printer. The
method includes printing, at the printer selected by the
mobile device, the information i1n accordance with the
istruction.

In some embodiments, a tangible, non-transitory, com-
puter-readable media having instructions thereupon which,
when executed by a processor, cause the processor to
perform a method 1s provided. The method performed by the
processor 1includes transmitting, from a printer that includes
the processor, a wireless beacon. The method includes
coupling the printer and a mobile device via a wireless
network coupling, responsive to the mobile device deter-
mimng which of a plurality of printers 1s a closest printer to
the mobile device, based on radio signal strength of wireless
beacons, and wherein the mobile device selects the printer as
the closest printer. The method includes receiving from the
mobile device, via the wireless network coupling, an mnstruc-
tion to print information and printing the information, as
instructed by the mobile device.

In some embodiments, a system with printer location
aware detection and printing 1s provided. The system
includes a printer having wireless connectivity and a wire-
less beacon. The printer 1s configured to couple, using the
wireless connectivity, to a mobile device responsive to the
mobile device determining, based on radio signal strength of
wireless beacons, that the printer 1s a closest printer, of a
plurality of printers, to the mobile device. The printer 1s
configured to recerve, via the wireless connectivity, from the
mobile device, information to print, and print the informa-
tion.

Other aspects and advantages of the embodiments wall

become apparent from the following detailed description
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2

taken 1n conjunction with the accompanying drawings which
illustrate, by way of example, the principles of the described
embodiments.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

The described embodiments and the advantages thereof
may best be understood by reference to the following
description taken in conjunction with the accompanying
drawings. These drawings 1n no way limit any changes 1n
form and detail that may be made to the described embodi-
ments by one skilled in the art without departing from the
spirit and scope of the described embodiments.

FIG. 1 depicts a mobile device and a printer coupled by
a wireless connection and communicating with each other,
as used 1n various embodiments described herein.

FIG. 2 depicts the mobile device commumicating with a
cloud service via a cellular network, with the mobile device
coupled to the printer via the wireless connection shown 1n
FIG. 1 1n accordance with some embodiments.

FIG. 3 depicts the mobile device communicating with a
cloud service via a Wi-F1™ network hosted by a wireless
router, with the mobile device coupled to the printer via
either the wireless connection shown 1 FIG. 1 or via the
Wi-F1™ network 1n accordance with some embodiments.

FIG. 4 1s a system and scenario diagram, showing an
installer using a mobile device to register and activate a
printer 1 accordance with some embodiments.

FIG. 5 1s a system and scenario diagram, showing a user
with a mobile device that detects a beacon from the printer,
and obtains location aware information of use to a shopper
in accordance with some embodiments.

FIG. 6 15 a system and scenario diagram, showing a sales
associate with a mobile device that prints a receipt at the
closest printer 1n accordance with some embodiments.

FIG. 7 1s a flow diagram of a method for configuration of
equipment, which can be practiced in the system and sce-
nario of FIG. 4 1n accordance with some embodiments.

FIG. 8 15 a flow diagram of a method of identifying
shopper locations and providing enhanced shopper services,
which can be practiced in the system and scenario of FIG.
5 1n accordance with some embodiments.

FIG. 9 15 a flow diagram of a method of printer location
aware detection and printing, which can be practiced 1n the
system and scenario of FIG. 6 1n accordance with some
embodiments.

FIG. 10 1s an illustration showing an exemplary comput-
ing device which may mmplement the embodiments
described herein.

DETAILED DESCRIPTION

With increased availability of wireless connectivity, many
devices that would ordinarily require wired connection and
fixed location can be coupled wirelessly at the convenience
of the devices and users. Such connectivity opens up new
possibilities for user experiences and operations of the
devices. User devices with wireless connectivity, especially
mobile ones such as cell phones, personal digital assistants,
tablets and portable computers, can interact with printers
that have wireless connectivity. Printers, usually thought of
as having only the singular role of printing as instructed by
a computing or communication device, and informing those
devices of the service needs of the printer such as for ink
refills, can take on new, unexpected roles, as described in the
following systems and scenarios. Although a printer 104 1s
depicted 1n these scenarios, use of other equipment (e.g.,
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clectronic devices with wireless connectivity capability) 1n
various related scenarios 1s readily envisioned by the person
of skill of in the art, in light of the teachings described
herein. Also, various related scenarios are readily envisioned
in which wired connections, wired networks or combina-
tions of wired and wireless connections and networks are
used (e.g., a PC wired to a network, a printer wired to a
network, a mobile device or a personal computer coupled
wirelessly to a wired network by a cellular gateway or
wireless router, etc.)

FIG. 1 depicts a mobile device 102 (or other device or
computer capable of wireless use) and a printer 104 coupled
by a wireless connection 106 and communicating with each
other, as used 1n various embodiments described herein. The
wireless connection 106 can be 1nitiated and set up through
one of many protocols, and could be, for example a Blu-
ctooth™ connection or a Wi-Fi™ (wireless fidelity) con-
nection. The connection could be accomplished with dis-
covery, or direct connection request. The devices could use
pairing and bonding, but this 1s not required. In one version
of this scenario, the printer 104 transmits a beacon (e.g.,
using the 1Beacon™ Eddystone™, or generic IEEE 802.11
protocol or Bluetooth™ wireless connectivity capability),
which the mobile device 102 detects. Generally, the beacon
includes information about where to find the printer, for
printing, ¢.g. an IP (Internet protocol) address, a Bluetooth™
address or a printer ID (identifier) for lookup. The mobile
device 102 then requests connectivity, for example using a
network 1dentity of the printer as broadcast in the wireless
beacon, and couples wirelessly directly to the printer 104.
Once coupled, the mobile device 102 and the printer 104 can
communicate via the wireless connection 106. This acts as
a single, direct leg of a wireless network connection. It
should be appreciated that while a mobile device 102 1s
illustrated in the embodiments described herein, the embodi-
ments are not limited to this configuration. For example, in
some embodiments, a beacon receiver can be 1nstalled onto
a standard personal computer (PC) that has a wired connec-
tion to the network, as 1n a traditional point of service (POS)
setup. The PC can monitor for advertising beacons and then
select the closest printer. In this embodiment, the POS
system does not need to be configured with a single printer
and because the printer 1s connected to the network, the
printer can be used by multiple hosts.

FI1G. 2 depicts the mobile device 102 communicating with
a cloud service 202 via a cellular network 204, with the
mobile device 102 coupled to the printer 104 via the wireless
connection 106 shown 1n FIG. 1. In this scenario, the mobile
device 102 couples to the cellular network 204 via a cellular
tower 206, and the cellular network 204 couples to the cloud
service 202 through a gateway and various switches, routers,
etc., of the cloud 208 (e.g, the global communication net-
work known as the Internet). The cloud service 202 could be
any source or destination of information 1n the cloud 208, for
example at an Internet website. Particular cloud services 202
are further discussed below 1n the context of some of the
scenarios.

FIG. 3 depicts the mobile device 102 communicating with
a cloud service 202 via a Wi-F1™ network 302 hosted by a
wireless router 304, with the mobile device 102 coupled to
the printer 104 via either the wireless connection 106 shown
in FIG. 1 or via the Wi-Fi™ network 302. The wireless
router 304 couples to the cloud 208, so that the mobile
device 102 couples to the cloud service 202 through the
wireless router 304 and the cloud 208 (e.g., the Internet). In
the first of two variations, the mobile device 102 couples
directly to the printer 104 via the wireless connection 106,
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¢.g., a Bluetooth™ direct wireless connection. In the second
of the two vanations, the mobile device 102 couples to the
wireless router 304 via the Wi-F1™ network 302 and the
printer 104 couples to the wireless router 304 via the
Wi-F1™ network 302. The mobile device 102 can then
couple to the printer 104, for example using the network
identity of the printer 104, through the wireless router 304.
Communication between the mobile device 102 and the
cloud service 202, and between the mobile device 102 and
the printer 104, are supported in these connections and
variations thereof. In one variation, the printer 104 1s con-
nected via a wired network connection to the wireless router
304. The mobile device 102 can still couple to the printer
104 via the wireless network supported by the wireless
router 304.

FIG. 4 1s a system and scenario diagram, showing an
installer 402 using a mobile device 102 to register and
activate a printer 104. This scenario involves registering and
activating equipment, such as printers 104, so that an end
user can access services from a cloud service 202 that
supports the registered equipment. Registration of a printer
104 or other electronic equipment usually involves a user
logging onto a cloud service 202, for example logging onto
a website of a manufacturer, and entering information such
as the serial number of the printer 104, retailer name,
geographical location of the printer 104, etc. Registration
could also include programming a unique number to the
printer for use with a beacon that 1s installed on the printer,
if this unique number has not been programmed at the
factory. In the scenario of FIG. 4, registration 1s performed
using a mobile device 102 coupled to the printer 104 and
also coupled to the relevant cloud service 202. These cou-
plings could use any of the arrangements, sequences and
connection techniques shown 1n FIGS. 2 and 3, or variations
thereof. FIG. 4 shows a sequence of four actions, each of
which could 1involve multiple activities as part of the action,
to register and activate a printer 104. A related method 1s
described below with reference to FIG. 7.

In a first action of FIG. 4, an installer 402 (e.g., a user,
who could be an employee or service provider, or an owner
of the printer 104) uses a mobile device 102 to register and
activate the printer 104 on a cloud service 202 associated
with the manufacturer or vendor of the printer 104. This
could 1involve navigating to the cloud service 202 on a user
interface of the mobile device 102, setting or using a user 1D
and password, and selecting product registration (e.g.,
before or after logging on).

In a second action of FIG. 4, the mobile device 102 uses
a wireless connection (e.g., Bluetooth™ LE or low energy
using the generic attribute profile or GATT services of the
printer 104) to commumnicate with the printer 104 to obtain
information such as the serial number of the printer 104.
There are many ways 1 which this communication could
occur. The mobile device 102 could be equipped with an
application (App) that requests the printer 104 send infor-
mation back to the mobile device 102. Or, the printer 104
could be programmed to offer this information when
coupled to a mobile device 102. Information could be put 1n
a beacon transmitted by the printer 104, which the mobile
device 102 could detect. The information sent by the printer
104 to the mobile device 102 could include the serial
number, or another i1dentifier of the printer 104, and/or a
model number, name, date of manufacture, manufacturer
name, software revision number, health status, etc.

In a third action of FIG. 4, GPS (global positioning
system) coordinates and/or an address or other geolocation
information (symbolized by the map 404) 1s used to deter-
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mine the geolocation of the printer. In various embodiments,
the geolocation information comes from the mobile device
102 rather than from the printer 104 itself. Many mobile
devices 102 have a GPS receiver, and by using this com-
ponent and associated capability, a mobile device 102 can
provide GPS coordinates and send them to the cloud service
202 during the registration process. This activity could be
performed automatically by an application, using informa-
tion from GPS satellites 402 and the GPS receiver of the
mobile device 102, without manual entry of geolocation
information. Or, a user could enter an address into a user
interface on the mobile device 102, and the mobile device
102 could send this to the cloud service 202. Alternatively,
the mobile device 102 could send a home address or
company address where the printer will be 1nstalled, to the
cloud service 202. The home address or company address
could be obtained from an address listing in the mobile
device 102, or manually entered. Other geolocation options
include determining location by cell tower location or Wi-
F1™ router location, and further geolocation options are
readily devised and applied in keeping with the teachings
herein.

In a fourth action of FIG. 4, information about the printer,
serial number, geolocation, retailer, etc. 1s registered with
the cloud service 202. After the mobile device 102 sends the
printer serial number or other identification information,
obtained from the printer 104, and the geolocation informa-
tion obtained from the mobile device 102, plus any further
information such as the retailer name and location (e.g.,
entered manually 1nto the mobile device 102) to the cloud
service 202, the cloud service 202 associates all of this
information with the printer and registers the printer. For
example, all of this information could be kept on a server,
saved 1n a database, or sent to another site. In a further
embodiment, the mobile device 102 sends configuration
information to the printer 104 and/or the cloud service 202
sends configuration information to the printer 104 via the
mobile device 102, so that the printer 104 becomes config-
ured. The configuring information could include updates to
software, calibration, a sample print page, etc. In some
embodiments, the configuration information includes the
unique number as an 1dentifier of the printer and/or a
message, either or both of which the printer then uses 1n the
beacon, as described above.

The end-user can then enable some services, for example
based on location. Two such scenarios are illustrated in
FIGS. 6 and 7. One advantage of the above-described
registration method 1s that the printer 104 or other electronic
equipment does not need to be connected to the cloud 208
and the cloud service 202 (except indirectly through the
mobile device 102). The mobile device 202 acts as an
intermediary between the printer 104 and the cloud service
202. Another advantage 1s that this process can be automated
so that the installer does not need to manually type in the
printer serial number or other information obtained directly
from the printer 104 or the mobile device 102, so mistakes
are greatly decreased or eliminated.

FIG. 5 1s a system and scenario diagram, showing a user
502 with a mobile device 102 that detects a beacon from the
printer 104, and obtains location aware information of use to
a shopper (e.g., user 502). Location aware information 1s
defined as information that exhibits an awareness of loca-
tion, €.g., of a user, a place (business, building or dwelling),
or a device or other equipment such as a cell tower or a
Wi-F1i™ router. User location or user location awareness 1s
of interest to many service providers. In the FIG. 5 scenario,
the printer 104 can create a beacon, and further printers 104
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can create a beacon network, which can be used to identity
the location of the shopper. Once a printer 104 has been
registered with a location of the printer 104, the printer 104
can start transmitting an advertising beacon (e.g., using
1Beacon™) that i1dentifies the printer with a unique printer
ID (1dentifier).

One or more cloud services 202, such as for cloud
partners of the manufacturer of the printer, can use the
information about location of a shopper 1n an application to
determine what store a shopper 1s in or near, and then
provide to the shopper some location aware information.
Two advantages of having a beacon integrated 1nto a printer
104 are that many printers have power on all the time, and
the beacon does not need to have any interaction with the
printer, only power. The printer 104 and beacon can be
registered and/or configured manually, or through the
arrangement and scenario depicted in FIG. 4, etc. FIG. 5
shows a sequence of four actions, each of which could
involve multiple activities as part of the action, to provide
location aware information, based on the location of the
printer 104, to a mobile device 102 of a user. A related
method 1s described below with reference to FIG. 8.

In a first action of FIG. 5, a printer 104 1n a store,
restaurant or other location sends out a beacon that can be
detected by a mobile device 102. The beacon could include
an advertising packet and/or a unique 1dentifier. In this
example, the beacon is transmitted using Bluetooth™ LE or
low energy. In some embodiments, the beacon 1s based on a
Bluetooth™ advertising packet.

In a second action of FIG. 5, as a user goes by the store
or 1into the store, a mobile device 102 of the user detects the
beacon packet and directs the user to open up an application
(App). This could be 1n the form of displaying, on the mobile
device, an option to open up an application. Alternatively, a
user could download an application that monitors for the
presence ol beacons, and alerts the user or performs auto-
mated functions upon detection of a beacon. In both cases,
the application communicates with the cloud service 202.

In a third action of FIG. 5, the beacon information 1s used
to determine the location of the user. One main advantage 1s
that this technique works inside a store or mall, where
geolocation by GPS might not. Another advantage 1s that
this technique works when a user has disabled GPS func-
tionality of the mobile device 102, or disabled the mobile
device 102 from transmitting GPS coordinates to others. The
location of the user 1s determined by inference. To make this
work, the physical location of the printer 104 should be
registered with the cloud service 202, for example using the
techniques described with reference to FIG. 4, or by manu-
ally registering the physical location of the printer 104 1n
association with the information that 1s broadcast in the
beacon, identifying the printer 104. This registration could
record the physical location of the printer 104 as GPS
coordinates, an address, a name of a place such as a name of
a particular store or department within a store, etc. Then,
when a mobile device 102 (e.g., of a shopper) detects the
beacon of the printer 104 and information identifying the
printer 104, in the beacon, the mobile device 102 sends the
information 1dentifying the printer 104 to the cloud service
202. This can be accomplished via the cellular network 204,
as shown 1n FIG. 2, or via a W1-F1™ network 302, as shown
in FI1G. 3, using the application that the user opens up or has
already running on the mobile device 102, as described 1n
the second action of FIG. 5. This process could be automated
or manually directed, 1n variations. Since the mobile device
102 1s within a beacon-detection vicinity of the printer 104,
the cloud service 202 infers that the physical location of the
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mobile device 102 1s approximately that of the printer 104.
And, the cloud service 202 can look up the physical location
of the printer 104, since that information has been registered
in association with the information identifying the printer
104, to the cloud service 202, or shared to the cloud service
202 from another cloud service 202 or source in which the
registration has taken place. That 1s, the cloud service 202
determines the location of the mobile device 102 as within
a beacon-detection vicinity of the printer 104 associated
with the information 1dentifying the printer 104. By associ-
ating the registered physical location of the printer 104, the
information identitying the printer 104, the mobile device
102 within the vicinity of the printer 104, and the user as
operator of the mobile device 102, the cloud service 202
infers the physical location of the user. This happens without
using GPS or location information of the mobile device 102
itsellf.

In a fourth action of FIG. 3, a partner service, for example
the cloud service 202 that infers the physical location of the
user, or another cloud service 202 provides location aware
information to the user. By location aware information, 1t 1s
meant that the information relates to the location, in this case
the location of the user, the mobile device 102 and the
printer 104. So, for example, the location aware information
that the cloud service 202 sends to the mobile device 104
could include a coupon valid at a store that has the printer
inside, or an advertisement, message or announcement about
a store, product or service available nearby to where the
printer 104 1s located. In the specific example where the
printer 104 1s located in or near a restaurant, the location
aware information could be a menu of the restaurant or food
specials of the day, etc. The location aware information
could include an offer to print a coupon 504, purchase order
or product or service information. Upon receiving such, the
mobile device 104 could display this offer on a user interface
of the mobile device 104. It the user selects a symbol to print
the coupon 504, purchase order, or product or service
information, the mobile device 104 then communicates an
instruction to do so to the printer 104 whose beacon was
detected by the mobile device 104. The printer 104 prints the
coupon 504, purchase order or product or service informa-
tion accordingly. In a variation, if there are multiple printers
available, the mobile device 104 selects the nearest printer
and sends the printing instruction to that printer, using
techniques described below with reference to FIG. 6.

FIG. 6 1s a system and scenario diagram, showing a sales
associate 602 with a mobile device 102 that prints a receipt
604 at the closest printer 104. In the retail world, more and
more mobile devices 102 such as 1Pads™, 1Phones™ and
various tablets are being used by the retailer to enhance the
retail experience for the shopper. In order to provide a
seamless experience, the sales associate 602 can put 1n an
order for the customer, and have the customer pay using the
tablet or other mobile device 102. In the scenario of FIG. 6,
the sales associate 602 can print the receipt 604 over
Wi-Fi™ or Bluetooth™ at the nearest printer 104, or walk
over to one of several or many printers and print at that
printer 104, without manually selecting and connecting with
that printer 104. The printer 104, or each of several printers
104, 1s equipped with a beacon (e.g., using 1Beacon™) that
can be used to transmit information about the network
identity of the printer 104. This information can be detected
by mobile devices 102 and computers to determine, by radio
signal strength, which printer 104 1s the closest. FIG. 6
shows a sequence of two actions, each of which could
involve multiple activities as part of the action, to automati-
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cally select the nearest printer 104 and print with that printer
104. A related method 1s described below with reference to
FIG. 9.

In a first action of FIG. 6, a mobile device 102 such as a
tablet detects beacons from different printers 104. For
example, the mobile device 102 could have an application
that looks for beacons either full-time or when about to print
a receipt 604. Each beacon should have a umique 1dentifier
for that specific printer 104, so that the mobile device 102
can distinguish amongst the printers 104.

In a second action of FIG. 6 the mobile device 102 (e.g.,
the tablet) chooses the closest printer 104 to print the receipt
604. To do so, the mobile device 102 could make use of the
received signal strength indicator (RSSI) capability of the
mobile device, which measures the signal strength of a
received radio signal such as the beacon of a printer 104. It
should be appreciated that individual printers 104 or other
clectronic devices may have variations 1n transmitted signal
power, due to manufacturing variations, model variations,
design differences, component aging, component placement,
etc., and other nearby structures can absorb, reflect or
modily signal strength. Some devices, for example using
AppleTalk™, have a calibration mechamism, and informa-
tion compensating for one or more of these factors 1s added
into the beacon information.

Nonetheless, despite all of these factors and with or
without calibration, the received signal strength provides a
good approximation of proximity of the printer 104 or other
clectronic device to the receiver of the signal, 1.e., the mobile
device 102 n thus example. By comparing received signal
strengths of multiple beacons, the mobile device 102 can
determine which received signal strength 1s greatest, and
determine to which beacon and printer 104 this greatest
received signal strength corresponds. Each beacon should
have i1dentifying information, so that the mobile device 102
can 1dentify the printer 104 that 1s associated with the beacon
that has the greatest received signal strength. Once this 1s
determined, the mobile device 102 selects the printer 104
with greatest received signal strength at the mobile device
102 as the closest printer 104. Then, the mobile device 102
couples to that printer 104 through a direct wireless con-
nection (as depicted 1n FIGS. 1 and 2 and 1n one option in
FIG. 3) or through a wireless router (as depicted 1n another
option 1n FIG. 3), 1f the mobile device 102 has not already
done so. If there 1s only one printer 104 within beacon-
detection range of the mobile device 102, the mobile device
102 selects that printer 104 as the closest printer. In some
embodiments, the mobile device 102 couples to the various
printers 104 on an ongoing basis (e.g., whenever in wireless
coupling range or whenever a printer 104 1s online), and
selects the closest printer 104 for each print request or group
of print requests.

After selecting the closest printer 104, the mobile device
102 sends an mstruction via the wireless coupling (e.g.,
Bluetooth™ or Wi-Fi™) to that printer 104 to print the
receipt 604 or other relevant document or information. The
selected printer 104 prints the receipt 604 or other document
or information, according to the instruction. This 1s accom-
plished automatically by the mobile device 102 and
printer(s) 104, 1.e., without manually selecting the printer
104 and connecting the mobile device 102 with the printer
104. Further embodiments, for other situations and for
printing other types of documents or information, or for
other types of electronic devices, are readily devised in
accordance with the teachings herein.

FIG. 7 1s a flow diagram of a method for configuration of
equipment, which can be practiced 1n the system and sce-
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nario of FIG. 4. Especially, the method can be practiced by
processors of mobile devices and printers or other electronic
devices.

In an action 702, a mobile device 1s coupled to a printer
via a wireless connection. In an action 704, the serial number
of the printer, or other printer 1dentifier, 1s sent from the
printer to the mobile device via the wireless connection. This
could be upon request from the mobile device, or could be
sent out by the printer without such a request, 1n various
embodiments. In variations, the information 1s sent from the
printer to the mobile device, or to another device such as a
personal computer, through a wired connection such as a
wired network. In an action 706, geolocation information 1s
obtained from the mobile device. For example, an applica-
tion on the mobile device could use the GPS capability of the
mobile device to obtain GPS coordinates, without manual
entry. Or, a user could manually enter an address or other
geolocation mformation to the mobile device, for example
when prompted.

In an action 708, the serial number or other printer
identifier, and geolocation information, with any further
registration information, 1s sent from the mobile device to a
cloud service, to register the printer. This action 1s performed
using mobile device connectivity to the Internet or other
network coupled to the cloud service. In an action 710, the
mobile device receives a further identifier of the printer,
from the cloud service. In an action 712, the mobile device
configures the printer via the wireless connection to the
printer.

In an action 714, the further 1identifier of the printer 1s sent
from the mobile device to the printer. In an action 716, the
printer transmits a beacon, with the further 1dentifier of the
printer as obtained from the cloud service via the mobile
device. These actions 714, 716 are performed in some
versions of this method, and optional or not performed in
other versions of this method.

FIG. 8 1s a flow diagram of a method of identifying
shopper locations and providing enhanced shopper services,
which can be practiced 1n the system and scenario of FIG.
5. The method can be practiced by processors of mobile
devices and printers or other electronic devices.

In an action 802, information identifying a printer and the
physical location of the printer are registered with a cloud
service. In an action 804, a beacon 1s transmitted, with the
information i1dentitying the printer, from the printer. In an
action 806, the beacon 1s detected, at a mobile device. The
mobile device obtains information identifying the printer,
from the beacon, 1n an action 808, and sends the information

identifying the printer to the cloud service 1n an action 810.

In an action 812, the cloud service determines the location
of the mobile device, based on the information 1dentifying
the printer (as received from the mobile device), the physical
location of the printer (as earlier registered in association
with the information 1dentifying the printer), and the mobile
device bemng within a beacon-detection vicinity of the
printer. That 1s, the cloud service infers that the mobile
device 1s close enough to the printer to detect the beacon and
send the information identifying the printer, so that the
mobile device 1s approximately at the physical location of
the printer, which the cloud service looks up from the
registration of the printer. In an action 814, the cloud service
sends location aware information to the mobile device.
Since the cloud service has inferred the location of the
mobile device, the location aware information can be tai-
lored to suit that location, and could include information
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about a store, product, service or special offer available 1n a
store or service provider nearby to where the printer 1s
located.

In an action 816, an mstruction to print 1s sent from the
mobile device to the printer. This could be 1n response to
receiving the location aware information, for example 11 the
location aware information includes a coupon or information
about a product or service that the user wishes to print. The
application that communicates the information i1dentifying
the printer to the cloud service could also have a user
interface that oflers to print selected information based on
the location aware information.

FIG. 9 1s a flow diagram of a method of printer location
aware detection and printing, which can be practiced 1n the
system and scenario of FIG. 6. The method can be practiced
by processors of mobile devices and printers or other
clectronic devices.

In an action 902, a beacon 1s transmitted from a printer.
For example, the beacon can be a wireless beacon transmit-
ted using 1Beacon™ and Bluetooth™ as described with
reference to FIG. 1. In an action 904, a mobile device detects
beacons of printers. In an action 906, the mobile device
determines the received signal strength of each beacon. This
can be done using the RSSI capability of the mobile device,
as described above with reference to FIG. 6.

In an action 908, the mobile device determines the closest
printer based on the received signal strength of the wireless
beacons. To do so, the mobile device determines the greatest
received signal strength, and determines which beacon and
printer correspond to this, as described with reference to
FIG. 6. The mobile device selects the closest printer on this
basis.

In an action 910, an instruction 1s sent from the mobile
device to the selected closest printer, via a wireless network
coupling, to print a receipt or other information. The wire-
less network coupling could be a direct wireless coupling of
the mobile device and the printer, for example using Blu-
ctooth™. Or, the wireless network coupling could be via
Wi-F1™ {or example using a wireless router coupled to the
mobile device and coupled to the printer.

In an action 912, the 1nstruction to print 1s received at the
selected printer via the wireless network coupling. In an
action 914, the receipt or other information 1s printed at the
selected printer.

It should be appreciated that the above described methods
and scenarios, and actions and techniques described therein,
could be combined 1n various ways 1n accordance with the
teachings herein, with printer configuration and cooperation
with one or more user devices. For example, a shopper could
be attracted to a store, by a beacon and the location aware
information delivered in the scenario of FIG. 5 and the
method of FIG. 8. Once in the store, the shopper could be
attracted to different locations within the store by other
beacons. The shopper might want to print a coupon at the
nearest printer, using a combination of techniques from the
scenarios of FIGS. 5 and 6 and the methods of FIGS. 8 an
9. The shopper could then select a product or service, and a
sales associate (or the shopper) could generate and print a
receipt at the nearest printer, using the same or another
mobile device and the techniques shown 1n FIGS. 6 and 9.
If the product being purchased 1s a printer, registration and
installation of the printer could be performed using the same
or another mobile device and the techmques shown 1n FIG.
4 and the method of FIG. 7. In any of these scenarios,
particularly the scenarios of FIGS. 5 and 6, the mobile
device could have a visual indication, based on received
signal strength, of whether the mobile device and user are
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getting closer to or farther from a printer that 1s a source of
a beacon, or relative distance to the source of the beacon.
This could be used to guide a shopper to a product or service
area or guide a sales associate to the printer that was selected
automatically by the mobile device for printing. The mobile
device could also indicate which of several printers, for
example by printer name or location, i1s the printer to which
the 1nstruction to print the receipt or other information was
sent. This could be a visual indication. These two capabili-
ties could be tied together, so that the mobile device indi-
cates when the mobile device 1s getting closer to or farther
away Ifrom the particular printer that the mobile device
selected for printing. This would help the sales associate
retrieve the receipt, 1n cases where there might be multiple
printers relatively nearby and the sales associate 1s unsure
which printer 1s printing the receipt. And, further scenarios
and methods could be developed for other types of products
that have beacons and wireless connectivity.

It should be appreciated that the methods described herein
may be performed with a digital processing system, such as
a conventional, general-purpose computer system. Special
purpose computers, which are designed or programmed to
perform only one function may be used in the alternative.
FIG. 10 1s an 1llustration showing an exemplary computing
device which may implement the embodiments described
herein. The computing device of FIG. 10 may be used to
perform embodiments of the functionality for the informa-

tion entry, generation, association, retrieval and communi-
cation 1n accordance with some embodiments, and the
printer could be used as a display. The computing device
includes a central processing unit (CPU) 1001, which 1s
coupled through a bus 1005 to a memory 1003, and mass
storage device 1007. Mass storage device 1007 represents a
persistent data storage device such as a floppy disc drive or
a fixed disc drive, which may be local or remote 1n some
embodiments. Memory 1003 may include read only
memory, random access memory, etc. Applications resident
on the computing device may be stored on or accessed via
a computer readable medium such as memory 1003 or mass
storage device 1007 in some embodiments. Applications
may also be 1n the form of modulated electronic signals
modulated accessed via a network modem or other network
interface of the computing device. It should be appreciated
that CPU 1001 may be embodied i a general-purpose
processor, a special purpose processor, or a specially pro-
grammed logic device in some embodiments.

Display 1011 1s 1 communication with CPU 1001,
memory 1003, and mass storage device 1007, through bus
1005. Display 1011 1s configured to display any visualiza-
tion tools or reports associated with the system described
herein. Input/output device 1009 1s coupled to bus 1005 in
order to communicate information in command selections to
CPU 1001. It should be appreciated that data to and from
external devices may be communicated through the mput/
output device 1009. CPU 1001 can be defined to execute the
functionality described herein to enable the functionality
described with reference to FIGS. 1-9. The code embodying
this functionality may be stored within memory 1003 or
mass storage device 1007 for execution by a processor such
as CPU 1001 1n some embodiments. The operating system

on the computing device may be 105™, MS-WINDOWS™,
OS/2™ UNIX™_ LINUX™_ or other known operating
systems. It should be appreciated that the embodiments
described herein may also be integrated with a virtualized
computing system implemented with physical computing
resources.
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Detailed illustrative embodiments are disclosed herein.
However, specific functional details disclosed herein are
merely representative for purposes of describing embodi-
ments. Embodiments may, however, be embodied 1n many
alternate forms and should not be construed as limited to
only the embodiments set forth herein.

It should be understood that although the terms first,
second, etc. may be used herein to describe various steps or
calculations, these steps or calculations should not be lim-
ited by these terms. These terms are only used to distinguish
one step or calculation from another. For example, a {first
calculation could be termed a second calculation, and,
similarly, a second step could be termed a first step, without
departing from the scope of this disclosure. As used herein,
the term “and/or” and the */” symbol includes any and all
combinations of one or more of the associated listed 1tems.

As used herein, the singular forms “a”, “an” and “the” are
intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further under-
stood that the terms “comprises”, “comprising”’, “includes”,
and/or “including”, when used herein, specily the presence
of stated features, integers, steps, operations, clements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
Therefore, the terminology used herein is for the purpose of
describing particular embodiments only and 1s not intended
to be limiting.

It should also be noted that in some alternative imple-
mentations, the functions/acts noted may occur out of the
order noted in the figures. For example, two figures shown
in succession may 1n fact be executed substantially concur-
rently or may sometimes be executed 1n the reverse order,
depending upon the functionality/acts mvolved.

With the above embodiments 1n mind, it should be under-
stood that the embodiments might employ various com-
puter-implemented operations involving data stored 1n com-
puter systems. These operations are those requiring physical
mampulation of physical quantities. Usually, though not
necessarily, these quantities take the form of electrical or
magnetic signals capable of being stored, transterred, com-
bined, compared, and otherwise manipulated. Further, the
mamipulations performed are often referred to in terms, such
as producing, identifying, determining, or comparing. Any
of the operations described herein that form part of the
embodiments are useful machine operations. The embodi-
ments also relate to a device or an apparatus for performing,
these operations. The apparatus can be specially constructed
for the required purpose, or the apparatus can be a general-
purpose computer selectively activated or configured by a
computer program stored in the computer. In particular,
various general-purpose machines can be used with com-
puter programs written in accordance with the teachings
herein, or it may be more convenient to construct a more
specialized apparatus to perform the required operations.

A module, an application, a layer, an agent or other
method-operable entity could be implemented as hardware,
firmware, or a processor executing software, or combina-
tions thereof. It should be appreciated that, where a soft-
ware-based embodiment 1s disclosed herein, the software
can be embodied in a physical machine such as a controller.
For example, a controller could include a first module and a
second module. A controller could be configured to perform
various actions, e€.g., of a method, an application, a layer or
an agent.

The embodiments can also be embodied as computer

readable code on a tangible non-transitory computer read-
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able medium. The computer readable medium 1s any data
storage device that can store data, which can be thereafter
read by a computer system. Examples of the computer
readable medium include hard drives, network attached
storage (NAS), read-only memory, random-access memory,

CD-ROMs, CD-Rs, CD-RWs, magnetic tapes, and other

optical and non-optical data storage devices. The computer
readable medium can also be distributed over a network
coupled computer system so that the computer readable code
1s stored and executed 1n a distributed fashion. Embodiments
described herein may be practiced with various computer
system configurations including hand-held devices, tablets,
microprocessor systems, microprocessor-based or program-
mable consumer electronics, minicomputers, mainirame
computers and the like. The embodiments can also be
practiced in distributed computing environments where
tasks are performed by remote processing devices that are
linked through a wire-based or wireless network.

Although the method operations were described 1 a
specific order, 1t should be understood that other operations
may be performed 1n between described operations,
described operations may be adjusted so that they occur at
slightly different times or the described operations may be
distributed 1n a system which allows the occurrence of the
processing operations at various intervals associated with
the processing.

In various embodiments, one or more portions of the
methods and mechanisms described herein may form part of
a cloud-computing environment. In such embodiments,
resources may be provided over the Internet as services
according to one or more various models. Such models may
include Infrastructure as a Service (IaaS), Platform as a
Service (PaaS), and Software as a Service (SaaS). In IaaS,
computer infrastructure 1s delivered as a service. In such a
case, the computing equipment i1s generally owned and
operated by the service provider. In the PaaS model, sofit-
ware tools and underlying equipment used by developers to
develop software solutions may be provided as a service and
hosted by the service provider. SaaS typically includes a
service provider licensing soitware as a service on demand.
The service provider may host the software, or may deploy
the software to a customer for a given period of time.
Numerous combinations of the above models are possible
and are contemplated.

Various units, circuits, or other components may be
described or claimed as “configured to” perform a task or
tasks. In such contexts, the phrase “configured to™ 1s used to
connote structure by indicating that the units/circuits/com-
ponents include structure (e.g., circuitry) that performs the
task or tasks during operation. As such, the unit/circuit/
component can be said to be configured to perform the task
even when the specified unit/circuit/component 1s not cur-
rently operational (e.g., 1s not on). The units/circuits/com-
ponents used with the “configured to” language include
hardware—1{or example, circuits, memory storing program
instructions executable to implement the operation, etc.
Reciting that a unmit/circuit/component 1s “configured to”
perform one or more tasks 1s expressly intended not to
invoke 35 U.S.C. 112, sixth paragraph, for that unit/circuit/
component. Additionally, “configured to” can 1nclude
generic structure (e.g., generic circuitry) that 1s manipulated
by soitware and/or firmware (e.g., an FPGA or a general-
purpose processor executing software) to operate 1n manner
that 1s capable of performing the task(s) at 1ssue. “Config-
ured to” may also include adapting a manufacturing process
(e.g., a semiconductor fabrication facility) to {fabricate
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devices (e.g., integrated circuits) that are adapted to imple-
ment or perform one or more tasks.

The foregoing description, for the purpose of explanation,
has been described with reference to specific embodiments.
However, the 1llustrative discussions above are not intended
to be exhaustive or to limit the invention to the precise forms
disclosed. Many modifications and variations are possible 1n
view of the above teachings. The embodiments were chosen
and described 1n order to best explain the principles of the
embodiments and 1ts practical applications, to thereby
enable others skilled in the art to best utilize the embodi-
ments and various modifications as may be suited to the
particular use contemplated. Accordingly, the present
embodiments are to be considered as illustrative and not
restrictive, and the invention 1s not to be limited to the details
given herein, but may be modified within the scope and
equivalents of the appended claims.

What 1s claimed 1s:

1. A method for 1dentifying a printer and printing, com-
prising:

transmitting, from each of a plurality of printers, a wire-

less beacon;
as part of a registration process for a printer-service,
receiving, 1n turn, at each respective printer in said
plurality of printers, a request from a computing device
for printer identification information (printer ID)
uniquely identifying the respective printer, after the
respective printer transmits the requested printer 1D to
the computing device, the respective printer receiving
from the computing device printer-service registration
information that assigns, to the respective printer,
device location information of the computing device
irrespective of a location of the respective printer;

alter completion of the registration process, receiving, at
a target printer selected from among said plurality of
printers, an 1nstruction from a mobile device to print
information, wherein the instruction 1s received via a
network, the mobile device selecting, based on radio
signal strength of wireless beacons, which of the plu-
rality of printers 1s closest to the mobile device and
selecting and coupling to the closest printer as the target
printer via the network to send the instruction to the
target printer; and

printing, at the target printer selected by the mobile

device, the information 1n accordance with the instruc-
tion;

wherein 1n response to the mobile device responding to

the wireless beacon of the target printer, the target
printer selectively transmitting to the mobile device
marketing information localized to the assigned device
location mnformation of the target printer.

2. The method of claim 1, wherein:

the transmitting includes transmitting, in the wireless

beacon, a network 1dentity of the printer; and

the receiving 1s based on the mobile device sending the

information to the printer via the network, using the
network 1dentity of the printer.

3. The method of claim 1, wherein:

the mformation 1s included 1n a sales transaction receipt

generated by the mobile device such that the target
printer, which 1s closest to the mobile device, 1s auto-
matically selected and the sales transaction receipt 1s
automatically printed at the target printer that 1s closest
to the mobile device; and

the mobile device indicates which of the plurality of

printers 1s the target printer to which the instruction to
print the mformation 1s sent.
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4. The method of claim 1, wherein the mobile device
determines, selects and couples to the target printer without
manual selection of the target printer.

5. The method of claim 1, wherein the mobile device
indicates when the mobile device 1s closer to or farther away
from the target printer, based on the radio signal strength.

6. The method of claim 1, wherein the network coupling
the target printer and the mobile device 1s direct wireless
coupling omitting a wireless router.

7. A tangible, non-transitory, computer-readable media
package having instructions thereupon which, when
executed by at least one processor, cause the at least one
processor to perform the method of claim 1.

8. The method of claim 1, wherein:

the computing device communicates wirelessly with the

respective printer using direct wireless communication
omitting a router; and

the mobile device communicates wirelessly with the

target printer using wireless network communication
using a router.

9. The method of claim 8, wherein:

the direct wireless communication uses first communica-

tion protocol; and

the wireless network communication using a router uses

a second communication protocol mcompatible with
the first network protocol.

10. The method of claim 8, wherein the direct wireless
communication uses a Bluetooth communication protocol
and the wireless network communication using a router uses
an Internet standard network protocol.

11. The method of claim 1, wherein the device location
information of the computing device 1s determined using a
Global Positioning System (GPS) receiver of the computing
device.

12. The method of claim 1, wherein:

the computing device 1s part of a point-of-sale (POS)

system; and

the mobile device 1s a customer device diflerent from the

computing device, and 1s not part of the POS system.

13. A system with printer location aware detection and
printing, comprising:

a printer having wireless connectivity and a wireless

beacon;

as part of a registration process for a printer-service, the

printer recerving a request from a computing device for
printer 1dentification information (printer ID) uniquely
identifying the printer, after the printer transmits the
requested printer ID to the computing device, the
printer receiving from the computing device printer-
service registration information that assigns, to the
printer, device location information of the computing
device 1rrespective of a location of the printer;
the printer configured to couple, after completion of the
registration process, using the wireless connectivity, to

a mobile device responsive to the mobile device deter-

mining, based on radio signal strength of wireless
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beacons, that the printer 1s a closest printer, of a
plurality of printers, to the mobile device; and

the printer configured to receive, via the wireless connec-
tivity, from the mobile device, information to print, and
print the information;

wherein 1n response to the mobile device responding to
the wireless beacon of the printer, the printer selec-
tively transmits to the mobile device marketing infor-
mation localized to the assigned device location infor-

mation of the printer.

14. The system of claim 13, wherein:

the wireless beacon transmits a network identity of the

printer; and

the mobile device couples to the printer and sends the

information to print, to the printer, using the wireless
connectivity and the network identity of the printer.

15. The system of claim 13, further comprising:

the mobile device, configured to generate a sales trans-

action receipt that 1s included in the information,
wherein the sales transaction receipt 1s automatically
printed at the closest printer as a result of the printer
configuration and cooperation with the mobile device.
16. The system of claim 13, further comprising:
the mobile device, configured to determine, based on the
radio signal strength of the wireless beacons, which
printer of the plurality of printers 1s the closest printer
to the mobile device;

the mobile device configured to select the closest printer,

without manual selection; and

the mobile device configured to send a sales transaction

receipt to the printer, the sales transaction receipt being
included in the mnformation.

17. The system of claim 13, further comprising:

the mobile device, having a visual indication that the

mobile device 1s getting closer to or farther away from
the printer, responsive to the mobile device selecting
the printer as the closest printer and sending the nfor-
mation for printing to the printer.

18. The system of claim 13, wherein:

the computing device communicates wirelessly with the

printer using direct wireless communication omitting a
router; and

the mobile device communicates wirelessly with the

printer using wireless network communication using a
router.

19. The system of claim 13, wherein the device location
information of the computing device 1s determined using a
(Global Positioning System (GPS) receiver of the computing
device.

20. The system of claim 13, wherein:

the computing device 1s part of a point-of-sale (POS)

system; and

the mobile device 1s a customer device different from the

computing device, and 1s not part of the POS system.
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